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SECTION B
Answer THREE questions ONLY.

2.(a) Let P(n): 3|(4n — 3) where n is an integer. Determine whether the following
statements are true.

()vn € Z,P(n)
(i) In € Z,P(n)
(b) Consider the statement Q(x,y): x + y is prime, where the domain of x is § = {3, 5, 7}

and the domain of y is 7= {2, 6, 8, 12}.

Determine the truth values of the following statements by providing justifications.

(1) For each x € S, there exists a y € T such that Q(x, y).
(11) There exists a x € S such that foreach y € T, Q(x,y).
(ili)  Foreachx € S, for each y € T such that Q(x,y).

~

3. Prove or dispm\;e each of the followmg statements.

(@) V2 —1is irratiénal or V2 + 1 is irrational.

(b) For each negative real number x, x* + 1 > 0.

(¢c)Letn € Z.1f 7n + 3 is odd, then n 1s even.

(d) There exists a real number x, there exists a real number y such that x* + y* — 1 = 0.

(e) Foreach x € R, if =5 < x < 4 then |x| < 4.

4. (a) The following is an attempted proof of a result:

“Suppose that a is even and b is an integer. Then a = 2n for some integer n. Thus,
ab? = (2n)b? = 2(nb?). Since nb? is an integer, ab? is even.”

(1) Write down the assumptions and conclusion of the above proof.

(i1) What statement is being proved?

(iii):  What type of proof method is used?

(iv)  Write down different assumptions for the same conclusion. Justify your
answer.
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